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Analyzing trends in Al education using machine learning and
CONCOR techniques
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ABSTRACT

This study explored the landscape of Al education by employing frequency analysis based on machine learning word ex-
traction and the CONCOR (CONvergence of iteration CORrelation) techniques. This study combed through 63 papers in
the Korean Association of Computer Education journals by using the keyword “Al education,” focusing on registered
academic journals spanning the period 2022 to the present. Through a systematic literature review, this study identified
and selected 38 papers related to Al education. Keywords were then extracted based on the titles and summaries of these
papers. A keyword frequency analysis was performed on the keywords, document frequencies, and indicator data using
the machine learning TF-IDF method. A total of 49 core words were extracted by analyzing co-occurring words in the
literature. To analyze the connection structure and strength among these related words, the relative centrality of words
and documents was analyzed. This analysis verified the degree of relationship, and a cluster composed of words with sim-

ilarities was derived through CONCOR analysis. According to the findings of the analysis, “education,” “ethics,”
“generative,” “study,” and “development” emerged as the main keywords. Furthermore, in the N-GRAM network
graph analysis, words such as “development,” “emphasis,” “education,” and “results” exhibited high relative fre-

quency and centrality. These results indicate that research necessary for practical Al education can be conducted by ana-
lyzing and identifying trends in Al education research.

Keywords: Al Education, Machine Learning, Keyword Occurrence Frequency, CONCOR Technique, Trend Analysis
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2,729 records identified
from database search

—>| 64 duplicates removed

y

2,665 titles screened

2,431 records excluded :
—| non—Korean and out of
this paper’ s scope

4

79 abstracts examined
for eligibility

16 records excluded
after review

4

63 articles with full text
assessed for eligibility

25 articles excluded
after review

38 articles included for
data analysis

Figure 1. Process of systematic literature review
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Figure 2. Word cloud visualization results
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Table 1. Frequency of extracted words

No. Word Frequency IDF
1 education 103 0.874
2 ethics 50 0.908
3 generative 45 1.016
4 study 30 1.047
5 development 30 1.156
6 programming 21 1.198
7 learning 20 1.220
8 literacy 20 1.243
9 result 20 1.319
10 competency 19 1.473
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Figure 3. N-GRAM network analysis result
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Table 2. Frequency of extracted words

No. Word Frequency Centrality
1 Development 4225 0.291
2 emphasis 1573 0.108
3 education 1140 0.079
4 result 714 0.049
5 each 546 0.038

6 art 414 0.029
7 progress 395 0.027
8 Intellect 360 0.025
9 research 354 0.024
10 analyze 347 0.024
11 ability 309 0.021
12 concept 288 0.02
13 teacher 279 0.019
14 Target 262 0.018
15 program 243 0.017
16 problem 241 0.017
17 Positive 232 0.016
18 quality 230 0.016
19 purpose 207 0.014
20 subject 189 0.013
21 computing 183 0.013
22 detail 177 0.012
23 enforce 164 0.011
24 help 153 0.011
25 expert 149 0.01
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